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ABSTRACT 

Conodonts were extracted from eighty-one samples taken 

from the Onondaga Limestone [Eifelian) through 3idd3.e and 

Upper Devonian shales (Prasnian and Pammenian) in a core 

from Hason County, West Virginia. Fifty-five non-ramiform 

conodont taxa were identified, including Scaph_juaathns 

velifer which has not previously been reported from North . 

America. Conodonts indicate that the Onondaga Limestone 

ranges in age from the Polvcmathus costatns Datulus-Zone 

to the p. $ costatus-Zon J&e,Fverlvins shale samples 

range in age from 

the Scaeicmathus 

and visual 

elemental 

relationships. 
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INTRCCDCTION 

. 

Conodonts are tooth-like aicrofossils composed of 

concentric lamellae of calcium phosphate and exhibit a 

great variety of gross external ncrphologies. 

C, 8. Pander discovered conodonts in 1856 and thought 

them to be fish teeth. Since then, a great variety of 

diverse ideas have been put forward to describe the 

biologic nature of conodonts (see Lindstrom, 1973). nuch 

of this evidence has lent support to the idea that 

conodonts are actually the internal skeletal elements of 

scme type of extinct organism and that this organism vas 

composed of several conodont element form-taxa arranged in 

a bilaterally symmetrical pattern. 

Natural assemblages (found on bedding planes) and ~,,., 
;; j 4 

statistical assemblages (ret 
!y,! 
iw d 

residues) of conodont e 

and multi-element ret 

animal have been ma 

reconstructions are described by Rhodes (1952), Lange 

(1968) n Klapper and Philip (1971), and other workers. 

Detailed vork, particularly in Europe and North 

America, on conodont biostratigraghy has resulted in the 

definition of many conodont zones that can be recognized 

over large geographic areas and in many different 
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lithclogies. Three characteristics of conodonts permit 

this: 1) because conodonts evolved rapidly, many form- 

taxa have very restricted temporal distribution, 2) newly 

evolved taxa uere distributed rapidly over large 

geographic areas, and 3) coaodonts exhibit a relatively 

high degree of facies independence although several 

studies (summarized in Barnes, 1976) show that conodonts 

are facies-controlled to scae degree. 

These characteristics ccmbine to make conodonts very 

useful and uell-studied Paleozoic index fossils, Conodont 

biostratigraphy is particularly well defined for the Upper 

Devonian of Europe and 

and subzones make ve 

The numerous zones 

in rocks that 

conodont zonation present in shales overlying the Onondaga 

Limestone (Riddle Devonian) in a core from Hason County, 

Uest Virginia. The core yas taken from Reel Drilling 

Program .well DEK Farms #3 (U. Va. Permit !!A!+ 146 ; 

DOE/EGSP core 411, 8.06ka (5.00 mi) south of Latitide 

3900 8. and 5.15km (3-19 ai) west of Longitude 8200' W- 

(UTIl coordinates, 408187.2 meters east, 4308929.0 meters 

north, zone 17), Robinson District, Hason County, West 

Virginia (fig. 1). Dating cf these shales with respect to 

the veil-defined Late Devcnian conodout zonation is 
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important because shales cf the upper 15.2~1 (50 ft) and 

lower 3.4~1 (II ft) of the cored interval lack distinctive 

marker beds that would permit accurate correlations based 

on gamma-ray and neutron logs. Establishing the zonation 

present in the core will also aid in basin-uide 

correlation of the shales: this correlation is an 

important part of the Department of Energy sponsored 

Eastern Gas Shales Project (EGSP). 

The secondary purpose of this thesis concerns the 

paleoecology of the conodonts in the core. It is hoped 

that paleoenvironments at the time of deposition of the 

shales are reflected by t 

shales. If this is the ca 

of the 

might be 

influenced by 

parameters in the 

sought and, if f 

paleoecology of the conodonts, 

3 



BETBOD 

Sample ccllection 

Eighty-one I-kilogram (2.2 pcund) samples were taken 

from 816.7~1 (2679.5 ft) to 1037.9m 13405.3 ft) below the 

top of the well (well elevation 202.7m (665 ft) KB) at 

approximately 10 foot intervals. All depths used in the 

text are corrected log depths, not drillers* or core 

depths. Centers of sampling intervals are shoun on Plate 

1 and Pigure 4; the actual intervals extend 0.06m (0.2 

ft) above and below the plctted tic marks- For reasons 

concerning the geochenical 

in cnly one lithology 

inspection) whenever 

were obtained from t 

1.3 m (4 ft) of the 

Paleontological Eample preparation 

Onondaga Limestone samples uere processed using 

standard acetic acid techniques. Shale samples vere 

disaggregated using a two-step bleaching and boiling 

process (Duffield and Varshauer, 1979). Conodonts were 

recovered from most samples by heavy liquid seperation in 

4 



s-Tetrabrcmoethane. 

Geochexical saEFle preparation 

Pollowing initial physical breakdown of each sample 

for Faleontologic analysis, approximately 0.1 kg of rock 

chips was selected for geocbemical studies. These were 

crushed to finer that 2000mesh in a Prolabo ball-crushing 

mill, The short (two-minute) crushing time in this mill 

prevented sample heating, which could cause dehydration of 

hydrated minerals. Geochemical analyses were done using 

standard procedures. Determination of elemental 

composition of the samples was done using X-ray 

flourescence, Hineralogic composition was determined by 

X-ray diffraction. Percent cr content of each 

saaple was determined by loss-o 

Celsius. 
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Lithclogy 

The Wasoo County core was described by Rhoades and 

Oth8rS (I 978, unpublished manuscript). The COr8d interval 

consists of olive-gray shales alternating vith medium- and 

dark-gray shales, 

Pour petrologic rock types haV8 been described in the 

core (Ervin, 1980). The four shale types are: 1) thinly- 

laminated: 2) sharply-banded: 
,% 8 
fT4 
* : ted; 

U)non-tanded. Siltstones 

in the core- 

Figure 2 shows middle and Upper Devonian stratigraphy 

in Rest Virginia, Ohio and Neu York. 

Onondacra --The Onondaga Limestone marks ths 

base of the Diddle Devonian in West Virginia and New York. 

The Gnondaga grades into the Needmore Shale and the 

Huntersville chert to th8 east. TO the west, the Columbus 

Limestcne of Ohio has been ccrrelated uith the Onondaga. 

At the top of the Onondaga Limestone in Llason County 

is a thin (0.06~1 (o.lgft)), dark, pyritic layer that 

contains abundant paleoniscid fish teeth (D. K. Elliot, 

1980, personal communication) and conodonts. Both the 

lover contact and the upper contact (uith the Devonian 
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Shales) at8 sharp. The extreme abundance of conodonts, 

fish teeth and enhedral pyrite suggest that this unit uas 

deposited over a considerable period of time. @811S 

(1944) suggests that the tliddle Devonian bone beds of Ohio 

are diastemic in origin acd may even be lag deposits 

reSUlti.IIg frOE SUbmarin8 8rOsiOn. However, the excellent 

preservation of the conodonts and teeth does not support 

the lag deposit theory of origin for this bone bed because 

the winnowing currents would probably have broken and 

abraded the conodonts and teeth. 

pevonian the Shaa-In subsurface of western West 

Virginia the term 

refers to the 

Limestone and 

(Patchen, 
& 

1977)? 

terminology of the cored interval ba%&d on 

neutron logs (Schwietering, 1939, personal communication), 

In Pigure 3, New York stratigraphic terminology is 

used for the stratigraphic units. This is because 

stratigraphic cross sections within the Devonian Shales by 

iiallace and others (1977, 1978) and West (1978) show that 

the stratigraphic units present in Neu York can be traced, 

in the subsurface, through Pennsylvania and into !i8St 

Virginia and Ohio. In general, the New York terminology 

permits a higher degree of divisicn and refinement of the 

stratigraphic section than does the Uest Virginia 

7 



terminology and probably has priority over the West 

Virginia terminology. Therefore, the New York terminology 

is preferred, uhere appropriate. Regional correlation by 

Schvietering (unpublished charts) shov that the bason 

County well fits into the stratigraphic framework 

established by Wallace and ethers, and Pest. Therefore, 

New fork terminology is appropriate for stratigraphic 

intervals in this core. 

The term "Huron f¶enber cf the Ohio Shale* is shown to 

be applicable to western slest Virginia by Schwietering 

(1979). 

8. 
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DEPTH (FT) SAMPLE X 
1 

6 

39 

51 

67 

75 
77 
80 

3388 
3407 
3422 

SHALE 

Figure 3. Lithostratigraphy of cored well Mason-146. 
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DEVONIAN CONODON’I BICS'XRATIGRAPHY 

Previous investigations 

Ziegler (1971) summarized the Devonian Conodont 

zonation observed in Europe. Klapper and others 

correlated North American conodont occurrences 

Ziegler's zonation, 

(1971) 

with 

In the Lower and niddle Devccian, c0n0a0nt taxa were 

mostly endemic. However, by Upper Devonian times, a great 

many conodont taxa exhibit cosmopolitan distribution. The 

change from endemism to cosmcpclitanism has been explained 

by Rlapper and John. as being caused by the 

changing inental plates, eustatic 

sealevel aesc 

circulation vonian times to 

Upper Devonian times 

Thus, different L onian conodont 

zonations 

while, in the Upper Devonian, nt zones can be 

recognized over areas of great geographic extent. The 

Upper Devonian conodont zonatioa established by Ziegler 

has remained relatively unchanged except for minor changes 

by Ziegler and others (1976) and the additicn of a neu 

zone (the Lower rhomboidea-Zcne) ---w-w by Sandberg and Ziegler 

(1973). 
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The Upper Devonian zonation has been successfully 

applied outside Europe in Australia (Glenister and 

Klapper, 1966). in North America (Winder, 1966: Clark and 

Ethington, 7967; Schumacher, 1972) and in nest Virginia by 

Duffield, 1978; Duffield and Warshauer, in press). 

The only published study of a Devonian conodont 

zonation in West Virginia is that of Duffield and 

Warshaner (in press) who studied the zonation present in a 

core taken in Lincoln County, ilest Virginia (located about 

1OOkm (62mi) southeast of this core). They studied 

conodonts from the Onondaga Limestone and approxinately 

121.9m (400 ft) of shales 

Onondaga Limestone 

lowermost Middle D 

were found 

(Polvqnathus --- 

(Lower Palmatolepis trianqnlaris-Zone). 

Several studies of Devcnian conodonts in Ohio have 

been conducted. Stewart and Sweet (1956) described 

conodonts of the Riddle Devonian bone beds of Ohio and 

correlated the Columbus Liaestone with the Onondaga 

Limestone, other studies cf Devonian strata in Ohio have 

included the Columbus and Delavare Limestones (Ramsey, 

1969) and the Olentangy Shale (Ramsey, 1969; Gable, 

1973). Neither Ramsey nor Gable were able to correlate 

conodonts of the Lower Clentangy Shale vith those of the 

13 



European zonation. 0owever, Gable uas able to tentatively 

assign a Late Devonian age to the Upper Olentangy Shale. 

On the basis of ostracodes, Tillman (1969) also assigned a 

Late Devonian age to the Upper Olentangy Shale, 

Studies of Upper Devonian conodonts in New York have 

been successful in correlating New York conodont 

sequences with those observed in Europe. These studies 

are summarized by Rickard (1975). A brief summary of the 

Devonian conodont zonation pertinent to this study is 

given below (from Rickard, 1975). The Best Falls 

formation contains the upper part of the _PolyunathE 

asvmmetricug-Zone, the Ancrvosnathus trianaularis-Zone 

and the galmatolepis q$aas-Zone- The Java formation 

contains part of the galmatclspis triansularis-Zone. The 

Ohio Shale (Canadaway, 

New York) contains the 

roups of 

the El 

rhomboidea-Zone, 

& Scanhignathus 

Conodont LPaation in the Mason Countg: Core 

Conodonts from the lcwast -- a-- sample & the Onondaga 

umestone indicatg 28 ag_e of ms Lower pevoniqg 9;~ JoweE 

niddle Devonian &s,eQ a Qh occurrence sf Polvgnathus 

costatu3 patulus. The remainder of the Onondaga is 

assigned an age of lower Riddle Devonian based on the 

occurrences of Icriodus corniget ---a and Pofvsnathug costatus 

'14 



sostatus. 

Conodonts from the bcne bed at the top of the 

onondaga (Icriodpp corniqer, Polvqnathus costatas 

cpstatus) are diagnostic of the niddle Devonian (LOWeT 

Eifelian). 

Questiopable jl_nterval at base of shale seguence.--The 

lower 6.81~ (27 ft) of the shale section of the core 

could not be correlated with other Devonian Shale wells by 

the use of geophysical logs. Two samples vere taken in 

this interval. No conodonts uere recovered fron the upper 

sample (7036.3m (3389.7 ft)). However, several specimens 

of Polvqnathus linquiformis linquiformis gamma morphotype m--w 

were recovered from the lower sample (1036.3al (3400.0 

ft) I- Unfortunately, the gamma morphotype of p. 1. 

linquiformis ranges B-W 

the early Upper Devoni 

specific 

possible. 

early Upper Devonian (and possibly inclu 

niddle Devonian) is represented by only 3.0~1 (10 ft) of 

rock in this core. This suggests that either a 

signifigant portion of the stratigraphic section has been 

removed by erosion or that one or more diastems are 

present, or both. Schwietering (7980, personal 

communication), on the basis of intra-basinal 

stratigraphp, prefers assignment cf this interval to the 

15 



niddle Devonian Hamilton Group. The conodont 

biostratigraphy does not deny this interpretation. 

Bevonian sha_lg interval.-- Stratigraphically m-p 

important conodont tara indicate that the upper seventy- 

five samples (from depth 1030.la (3379.7 ftl to depth 

816.7~1 (2679-S ft)) range in age from the Polycnathus -- 

agymmetricns- or Ancrvocnathas trianqularis- Zones to the 

Scachianathus velifs-Zone, (Figure 4). 

Polvqnathus ummetricus or: AncryoqnathuS 

LrianqQ&s Zones.-- Samples 75 to 67 are placed within a-- 

the Polvqnathus asvmmetricus and lncrvQgnat&g 

zrianonlaris zones based on the occurrence of ggJ.matolep& 

proversa, A,ncrvo_d&&.a curvata 

of Pclysnathus 

and&l _ .obata, The abs 

kzvion of 

boundary betueen t 

pglmatole i 

3 betueen samples 

delineated by the 

ence 

the 

ized 

is 

top 

is indicated by the last occurrence of Epcrnoqnathgg 

asymmetricus. 

PalnatoleDis trianqularis-zone.-- This zone is 

recognized at sample 38 and is based on the occurrence of 

Palmat- w-w trianqglaris. 

uj&-Zcne.- Palmatoleuis This zone is recognized 

in samples 38 and 31 and is indicated by the first 

occurrences of Palmato&& sadrantinodosalobata and 

16 



Polvpnathus 38 contains tara slaber. crlaber Sample 

characteristic of both the crepida-Zone and the 

sianaularig-Zone. Either the triansnlaris-Zone is 

extremely thin or sample 38 is located on the boundary 

between the two zones, This thinning could be caused by 

the presence of a previously unrecognized diastem at this 

stratigraphic position. Alternatively, it is possible 

that the thinness of these two zones may be caused by 

tectonisa, Evans(1979) noted the presence of northuest- 

oriented slickensides at the base of the Huron Shale 

Rember in the Mason County core and in several other 

Devonian Shale cored 

large area in western Ves 

and may be related to the 

east, (Evans, 

movement has occurred uithin this interval to cause 

tectonic thinning of the twc conodont zones. 

Palmatolenis rhomboidrq-Zone.-- This zone is -- 

recognized between samples 37 and 18, inclusively. the 

base of the zone is indicated by the first occurrence of 

Polvqnathos qfaber daber. The top of the zone is 

indicated by the first occurrence of &laatolen~ 

maroinifera marginifera, P -0 quadrantinodosa 

sadrantinodosa and I)* 30 inflexa. PalmatoleQ 

rhonboidea occurs only in sample 21. 

palaatolePis gnrsiniferp maranifera-Zone.-- This 

17 



zone is recognized between samples 17 and 2, inclusively. 

The base of the zone is indicated by the first occurrence 

of E- aarqinifera aarqinifera, Palmatolepis 

xuadrantinodosa quadrantinodcra and p- inflexa. 9. The 

top of the zone is indicated by the first occurrence of 

velif". Scaoh&anathus 

Scaougnathus velifer-Zone---The top sample of the 

core, 876.711 (2679-5 ft) contains two specimens of the 

genus Scauhiqnathns, It is tentatively assigned to se 

velifef for reasons discussed under SYSTEZATTC 

PALEONTOLOGY. However, regardless of the solution to the 

taxonomy problem, this sample can still be placed in a 

distinct zone on the basis cf the generic assignment. 

Comuar*E & 

The conodont 20 

County core is coap 

Nev York Devonian. 

the same lithostratigraphic units in flason County as they 

do in New York. Similarities and differences are 

discussed below based on Rickard, (1975) and this study. 

The pelifer-Zone does net occur in New York, 

However, in Rev York, faunas pith 2. gubserratug and 

Polvonathx inclinatus to the ---- are time-equivalent W-r 

velifer-Zone and occur above the facies equivalents of the 

Huron Shale Deaber in New York. The velifer-Zone occurs 

18 



above the Huron Shale Member in the Mason County core- 

The maruiniferp-Zone and the rhomboidea-Zone occur 

uithin the Huron Shale Bember in the Mason County core. 

They occur within facies equivalents of the Huron Shale in 

New York. 

The E. &&naularis-Zcne occurs within the facies 

equivalents of the Huron Shale in Nev York. This zone 

occurs at the base of the Huron Shale in flason County. 

The creuida-Zone occurs uithin the Java Pormation in 

New York but it occurs at the base of the Huron Shale 

Nember in the ilason County ccre. This discrepancy may be 

due to the diastemic or 

&>ansularis-Zone 

County core. 

The gisas-Zone 

in Nev York. 

occurs within both the Java Fcraation and the Angola Shale 

Bember- 

The A. aancularis-Zcne and the asvmmetricus-Zone 

occur within the Rhinestreet Shale Heaber in Nev York as 

they do in the Bason County core. 

The Onondaga Limestone contains faunas uith g. 

costatus patulus in New York and in the Xason county 

core. 

19 
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ANALYSIS OF GEOCAEBICAL DATA -1- 

Geocherical data and non-ramifors conodon t 

presence/absence data were analyzed visually and 

statistically in hopes of finding relationships betveen 

conodont occurrence and geocherical values that could be 

interpreted in terms of cOn0a0nt paleoecology, No 

relationships were found. 

Initially, the presence/absence of each conodont 

taxon vas visually compared tc Strip Flats of abundances 

of thirteen elements and nine minerals in the shale 

samples. Plots of simple diversity of conodont elements 
.*T 

vere ccmpared to the geochen 

organic content vere als 

No visual relationships 

Cluster analysis, igy.a~~-~n'~ 

&$jJL - 3 "2 
analysis vere performed on F-mode standardized data sets 

of ccnodont occurrence and xineralogic data and conodont 

occurrence and elemental data. Once again, no 

relationships vere observed. Ccphenetic correlations front 

cluster analysis were extremely poor for both data 

sets(0.663 and 0,661) and stress in the multidimensional 

scaling plots vas 0.99 for both datasets. Eigenvalnes of 

the first three factors extracted from the datasets by 

factor analysis (Table 1) are extremely lov. 
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Correlation matrices of conodont data uith 

nineralogic data showed very low correlations in most 

cases. A few relatively high correlations(0,6) uere found 

but these usually involved single conodonts found in 

single samples and are probably fortuitous. 

i i i i i 
FACTOR 11 FACTOR 21 FACTOR 31 

I I I 

i i i i i 
1 ELStSENTS 1 5.422 I 4,007 1 3,741 1 
I I I I I 
t 8 1 , 1 1 1 f 

I I I 
WXNERALS I 5.432 I 4.999 1 3,758 1 

I I I I I 

Table 1. Eigenvalues from factor analysis. 

Tbe lack of detectable 

occurrences and geochea 

several factors: 

1) The geoche 

environmental conditions at the time of 

deposition but may have been influenced by 

diagenesis. 

2) The conodonts nay actually have been in no way 

affected by the measured geocheaical parameters. 

The conodonts may not have responded to the 

conditions of turbidity(indicated bp the detrital 
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minerals: quartz, ~lagioclase, orthoclase, illite 

and kaolinite) present during the deposition of 

these shales, In additicn, the conodonts may not 

have been effected by the conditions of 

oxidation-reduction present during deposition (as 

indicated by high sulfur content. High sulfur 

content correlates with high organic content 

which usually indicates a reducing environment.). 

Possible environmental conditions indicated by 

other minerals and elements are problematic and 

a0 not appear to effect conodont distribution in 

this core- 

3) Recovery of conodonts frcm the shales may have 

been insufficient to permit detection of 

relationships, rJormally, less than twenty 

percent of each samfle disaggregated and 

released conodonts. If n had been 

total, relations 
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FAUNA E THE BASON COUNTY CORE -s- 

Concaonts 

Forty-eight form-species of non-ramiform conodont 

elements uete identified in the Hason County core- 

Ramiform conodont elements vere not identified but were 

present in almost every sample. Conodont "pearls" (A. G. 

Harris, 1980, personal ccmmnnication) uere found in 

several samples, The non-ramiform-conodont form taxa 

consisted of: 

Ancrvodella curvata (Branscn E Hehl, 1934) -I 

Ancryodella lobata Branscn G Ilehl, 19.34 -- 

Ancrvodella sp. 

Ancryowathus -- 

c Ancrvocrnathus 

AnqYounathus 

Ancrvoqnathus 

&ncrvognathug sp. B 

Jncrvosnathug triansularis Yoangquist, 1957 

Genus indet, A 

Icriodus corn&z Uittekindt, 1966 mm - 

Icriodus corgutus Sannemann, 1955 --- m 

Icriodus maetricus Branson E Eehl, 1934 --- 

Czarkodina immersa (Hinde, 1879) -I_-- --I-- 

Ctarkodina sp. indet -W-W 
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qzarkodina sp, A 

Palmatolecis 

Palmato1ed.s 

Palmatole& 

&,&atoleDis 

PalmatoleDis 

PalmatoleDis 

Palmatolemis 

Palmatolepis 

PalmatoleDis -- 

Palnatoleuis 

Palmatolepis 

Palmatole& 

Palmatolepis 

Palmatole& v--w- 

c Hehl, 

Palsatoleois 

palmatolenis 

Palmatoleuis 

Palmatolenis 

Jlalaatoleois 

g&gas Eiller E Youngquist, 1947 

@abra acuta Helms, 1963 

qlabsa distcrta Branson E Hehl, 1934 --I --- 

aabra lepta Ziegler t Huddle, 1969 

glabra Pectinata Ziegler, 1962 -- 

zlabra prima Ziegler 8 Huddle, 1969 

q_laDra sp. 

Nanifera xrsinifera Helms. 1959 

minm sinuta Branson C ?lehl, 1934 -I -me 

E&&qhata urossi Ziegler, 1960 

gs&tata -- schindeuolfi Huller, 1956 

Eroversa Ziegler, 1958 -mm 

quadrantincdosa ----a 

quadrantincdosp 

1934 

inflexa Huller, 1956 

uuadrantinodosq Branson 

Pclvanathus bicavata Ziegler, 1962 

Pclvsnathus cf. qlaber Ulrich & Bassler, 1926 

Polvsnathus costatus costat= Klapper, 1971 s-m 

Polegaathus status --- -- natnlus Klapper, 1971 

Pclvgnathus decorosus Stauffer, 1938 
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Polvcnathus qlaber slaber Ulrich & Bassler, 1926 

Polvcnathus &&ncwifor& linsuiformis Hinde, 3874, 

gamma aorphotype, Eultynck, 1970 

Fclmathos nodocostatus Branson & Behl, 

Polvqnathus sp. indet 

mqnatkas sp. A 

Easnathus w&g& Stauffer, 1938 

Pclvloohodontg aff. _ccnfluens (Ulrich 

1926) 

Scaoh&gnathus velifer ffelms, 1959 

Other Fauna 

1934 

8 Bassler, 

Poraminifera were commonly found in the Hason 

County core. Other, more rare fossils included: 

ostracodes, gastropodr, pelecypods, brachiopods, 

~~ioliaa sp. and tentaculinids. 
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SUHRARY AHD CONCLUSIONS -- - 

conodont biostratigraphy indicates an age of 

lowermost middle Devonian (Lower Eifelian) for the 

Onon daga Limestone. This is based on the occurrence 

cf Polvqnathu contam costatus and J1. E. patulus. 

The 3.0m (10 ft) of dark shales overlying the 

Onondaga Limestone could not be assigned a definite 

age based on conodonts, Hovever, the occurrence of 

the gamma morphotype of __ Pclyqnathus linquiform& 

linuuiformis indicates that these shales are probably 

of Hiddle Devonian age. This agrees with 

intrabasinal correlaticns using geophysical logs. 

The overlying Devcnian shale section was found 

to be Late Devonian in age (ranging from Prasnian to 

Panmeaian), The base of the shale lies somewhere 

vithin the &anathgs or asvmmetricns-Zone within -- 

the Jncrvoanathus trianq 

of the shales decrease i 

Scanhignathug 

cored interval. T 

was found to be 

the presence of a diastem. 

Visual and statistical analysis Of conodont 

occurrence data and elementa. and mineralogic 
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geochemistry parameters failed to shou any 
relationships. 
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CLASSIFICATION OF CONODONTS - -- 

The traditional Ztppt0Ztdl to conodont taxonomy 

has been to consider each coaodont element as a 

separate taxon. This has resulted in the 

establishaent of numercus form-taxa. Bowever, as 

demonstrated by Schmidt (1934), Scott (1934), Rhoades 

(1952) , Walliser (1964), Lange (1968), Jeppeson 

(1971) I Klapper C Phillip (197t), van den Boogaard G 

Kuhry (1979) and many others, conodonts, in the 

biologic sense, were actually composed of elements 

of several form-taxa. 

Jeppeson (1971) and Klapper & Phillip (1971) 

point out that farr-taxonomy obscures biologic 

hcaologies and relationship 

Rowever, in this paper for 

for non-ramiform co 

necessary because ap 

been attelnpted for r 

understood that the taxa described under SYSTEIATIC 

PALEOIVTOLOGY are only elements of multi-element 

apparatuses and that fcrm-taxonomic names are used 

out of necessity. 

Hany c0n0d0nt workers have proposed 
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nonenclatural systems for disjunct conodont apparatus 

elements. Currently, the most popular system is 

probably that proposed by Klapper & Phillip (1977). 

In their system, elements are designated by letters 

derived either from gross morphologic characters 

(such as "Sn for simple cone or grPn for platform) or 

from a generc or specific name (such as "0" for 

ozarkodinan). Note tkat in the latter case, “0” 

elements need not belong to the form-genus 

nOzarkodinan but instead express morphologic 

homolognes to "Ozarkodinaq*. -m-s- 

Cone-shaped elements ccmprise the Sl and S2 

elements of Klapper and Phillip's (1971) Type 4 

apparatus. "Icriodusn completes this --- apparatus 

(Although recent evidence disputes this: see van den 

Boogaard E Kuhry, 1 

Ramiform elem ction with 

platform elem 

apparatuses c 

(spathognath 

Many 

ment 

an 

-0" element (ozarkodinan, nothognathellan, 

tripodellan), an "N 11 element (synpriodinac, 

neoprioniodontan) and a symmetry transition series, 

Al-A2-A3 or BI-B2-B3, composed of various 

asymmetrical-symmetrical-asymmetrical ramifora 

elements. These belcng to Klapper and Phillip's 

30 



(1971) apparatus Types 1,2 and 3 and van den Boogaard 

6 Kuhry's (1979) Palmatcle& apparatuses. -- 

In this paper, ranifcrm and cone-shaped elements 

are not assigned Linnaan names but are considered as 

part of multi-element apparatuses. However, actual 

rwonstructions of aFFaratuses has not been 

attempted. This is necessistated by three factors: 

1) individual samples contain at most several hundred 

elements and many contain far fewer. Thousands of 

elements are needed for accurate reconstructions of 

apparatuses from disaggregated sample residues. 2) 

Host samples contain several platforms to uhich the 

ramiform elements could belong. 3) flany ramiform 

elements are broken and identification even to the 

element level (i.e., Al, o~~,*~~f,ten tenuous. - - 

Platform elemen 

than the cones or ra 

identifications ca 
s 

can often be the 

conodont apparatuses and, most importantly, they are 

biostratigraphically significant. 
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SYSTEt'!AIIC PALEONTOLOGY 

Discussions of non-raaiform cooodoat elements 

are presented in alphabetic order. In the 

synonomies, only the references used for 

identification are givm. Referral may be made to 

more complete synoncmies. Possible apparatus 

compositions based cn similar taxa described by 

ether workers are given for each genus. Observations 

concerning the occurrences of such associations, in 

the studied material, are given, where appropriate, 

in the Discussions. 

In the following discussions, the use of Linnean 

form names is occasiocallp necessary for clarity- 

They are enclosed i 

biologic taxa namg ar 

Ancrvodella TvDe species.- -- 

1926, p. Q8, pl. 1, figs. 10-13, from the 

Rhinestreet Shalf, New York: by original 

designation. 

Diacmosis.- See ZIEGZEB, 75’73 - 

aultielement relationshiPs.- Klapper and 

Phillip(1 S71) consider Ancrvodella to be the P element of 
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a Type 1 apparatus. Ziegler(1972) suggests that 

Ancrvodella might occur in a platform-only apparatus. No 

relationships are indicated in this study. 

ARCRYODELLA CURVATA (Branson E Mehl, 1934) 

Pl. 4, fig. 8 

Ancrvodella curvata (Branson G behl)- ZIEGLER, m--w 1958, p. 

41, pl. 11, fig. 5 

Remarks.- One W-P broken specimen was found but it did 

exhibit the strongly curved Flatform margins and surface 

ornamentation that is characteristic of A. curvata 

!Yate&al stndjed.- One Epscimen . - -- -- 

gccurrence.- Sampl 

~UUJ& spec 

ANCRY 

Ancrvodella lobata Branson & J!lehl, SEDDON, 1970, pl. 16, 

fig- 2e 

Aeaarkp.- Specimens ftcm the Rasoa County core are 

very small and are assigned tc this taxoa on the basis of 

platfcra outline. 

?!aterial studiec,- Four specimens . 

Occqrrence,- Samples 44, 45, 59 and 72 . 
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gjsured specimen.-VVGS410061 . 

AHCRPODELLA SP. A 

Pl. 4, fig- 5 

PaacJriPtion. - The platform of this specimen is 

coarsely nodose vith two large lobes on either side of the 

carina. One of the nodes Faints posteriorly and one 

points anteriorly. The carina is robust, almost smooth 

and slightly curved. The anterior blade and posterior 

platform are broken- The pit and secondary keels are 

extremely expanded and are asymmetrical in the same manner 

as the platform. 

Raterial ptud_lee.- One specimen . 

Occurrence.- Sample 3 -- 

IiuurscJ soecigp 

1934, p* 240, pl. 19, figs. 7-9, froa the Grassy 

Creek Shale, flissouri; by original designation. 

Dipcrnosis.- See ZIEGLEF, 7573 . 

!lnltielement zglationshAcs,- Ziegler(1972) suggests 

that this genus might occur in a Flatform-only apparatus. 
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This genus is rare in the tlascn County core. 

ANCEYOGNATHUS ASY!4~ETRICCS (Ulrich & Bassler, 1926) 

Pl. 4, fig- 1 

AncrvQgnathus asvmmetricqS (Ulrich & Bassler)- Ziegler, 

1958, pl. 10, figs. 10,ll. 

Remarkg:,- The specimens frcm the Hason County core 

are identified by their ccnvex platform outline and 

sharply terminated lobes, 

Material s&&@.- Four specimens . --I__ 

Occurrence.- Samples 39, 47 and 53 . 

Pwreg specimen.-UVGS4 -- 

ANCRYOGNATHUS cf 

s 

Ancgyoangthus bifurcata (Ulrich & Bassler)- ZIEGL -u 8, 

p. 47, pl. 10, figs. 9, 13, 14, 16-18. 

Remarkg.- The specimens recovered from the bason 

county core resemble A. bifnrcm except that the 

secondary carina is strong at the platform margins but 

does not continue to the primary carina- The specimens 

illustrated by Ziegler(l958) shov the secondary carina 

joined to the primary carina. The primary and secondary 

keels in this specimen are similar to those of A. 

35 



&inrcata. In addition, these specimens occur in a 

stratigraphically higher pcsition than would be expected 

for the genus Ancrvoanathus. The specimen of QcrVodella 

SP- A found in sample 30 also occurs in an anomalously 

high position.. They are milky-brovn in color and may be 

reuorked. Hoveves, Ziegles(1962, pl. 9, figs. 13,14) 

reported the occurrence of Ancryosnathus? sp. from a 

stratigraphically high positicn in Germany. 

qaterial studied.- Six specimens . 

Occurrence.- Samples 23, 32, 33 and 35 . 

saurep speciagn.-WVGS410063 . 

ANCRYOGNATHUS SINELAVI 

Pl. 

Epcrvoonathns & 

p1 50, pl. 9, 

Remarks,- A. sinelanina is a lanceolate form without me- --- 

lobes. One small specimen vas recovesed- 

taterial studied.- One specimen - 

Occurrence.- Sample 33 . 

Figured specimen.-UVGS410064 . 

ANCRYOGNATRDS SP. INDET 

Remarks.- Several specimens of Ancrvoanathus vere e-v- 

found that were too bscken to allov a specific 

36 



determination, 

Haterial studied.- Three specimens . 

Occurrence.- Samples 2, 23, 30, 32, 33, 35, 57, 59 

and 72 . 

ANCRYOGNA'IHUS SP. A 

Pl. 4, fig. 6 

JlescriWion,- A species of UFvoqnathus that 

possesses an highly restricted platform that is present 

only above the keels. The primary keel is straight sod 

possesses a small pit at mielength. The secondary keel 

diverges at right angles frcm the pit but quickly curves 

posteriorly to alPost para 

Reaarks.- -w-m 

ornamentation is ob 

spectrcme try) over 

Material stn 

&currence.- Sample 59 . 

Figured specimen,-RVGS410065 - 

ANCRYOGNATHUS TBIANGIIIARXS Youngquist, 7957 

PL 4, fig. 4 

Jncaoanathus tfjanuularig Youngqnist- ZIEGLEB, 1958, p. 

49, pl. 10, figs. 1-8, 12, 15, 20(see for additional 
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synonymy). 

&marks,- The specimen recovered in this study is 

very small. The posterior half of the platform is broken 

off leaving only the anterior half and the lobe. The lobe 

is rather small. 

HateriaJ studied,- One specimen . 

Occurqence.- Sample 59 - 

Figured soecime&-WVGS410066 . 

Genus INDETERHINANT A 

Pl. 5, fig. 1 

Cescription.- The specimen bears a strong resemblance 

to Polvanathns except that the platform is highly 

asymmetrical. The right side of the platform is wide with 

a trough seperating the margin from the carina. The left 

side of the platform is 

carina continues 

The free blade is c 

highest of which is 

On fiateriQ& studied.- 

scurrence.- Sample 4 . 

g-red soecimeg,-WVGS410067 . 

Genus ICRIODUS Rranson E Xehl, 1938 

Type species,- Icriodus expansus BRANSON E FlEHL, 1938, p. 
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160, pl. 26, figs. 1e-21, from the Biddle Devonian 

Rineola Limestone, Risscuri; by original designation. 

Diagnosis.- See KLAPPER AND ZIEGLER, 197% - 

flultielement relaticnshius,- Rlapper and 

Phillip(l971) consider "Icriodus** to be the icriodontan(I) - 

element of the Type 4 apparatus. The apparatus is 

completed by tvo Sl or S2 elements. Klapper and 

Ziegler(l975) suggest that Icriodus might alsc contain an 

unurnasented cone(K2). van den Boogaard and Kuhry(1979) 

present strong evidence that WIcriodus" and simple cones 

did not belong in the same apparatus. In this study, 

"xcriodus" is found with simple cones in samples from the 

Onondaga Limestone. However, shale samples 1-4, 6, 16 and 

17 contain S2 elements but net I elements and samples 11, 

22, 38, 53, 57, 59, 64, 65, and 75 contain I 

elements but not S2 

contain both S2 and I 

Phillip's Icriodus app 

by this study- 

ICRIODUS CORNIGER Uittekindt, 1966 

Pl. 3, figs. 12, 13 

Icriodus corniser Wittekindt, ZIEGLER, 1975, p- 95, pl- 7, 

figs l-5, 

Remarkg.- _ wIsriodus corriqeP is characterized by an 

asymmetrical basal margin outline and a pronounced 
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anterior sinus. Well preserved specimens from the 

Onondaga Limestone exhibit these characters. "L. 

corniaer" occurs together with adeaticnlate 

cones(presonablp the S2 element) in the material studied. 

Katerial studied.- Forty-six specitnens . 

pccurrence.- Samples 78, 79, 80 and 81 . 

gjaured specimen,-RVGS410068 - 

ICRIODUS CORNUTCS Sannemann, 1955 

Pl. 3, fig. 74 

&zriodns cornutus SANUEHANN, 1955, p* 130, pl. 4, figs. 

19-21; ZIEGLER, 1975, p. 101, pl, 8, fig. 6 

Reaarks,- Host specimens recovered in this study are 

very small but do possess the prominent posterior cusp 

that is characteristic 

n aterial &died. 

Occurrence.- Samples 

snecimg. Piaured 

ICRIODUS synm 

Pl. 3, fig. 5 

rcriodus xmmetricus Eransoo & Iehl- KLAPPER, 1975, p* 

151, pl. 3, figs- 7,8. 

Bemarks.- Specimens frcm this study have been 
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identified by the characteristically slender platform and 

subcircular outline of the posterior basal aazgin. In 

some specimens, the basal margin has been broken and 

identification has been tentatively made on the basis of 

platform morphology and co-occurrence vith well preserved 

specimens of &. glmmetricus. 

-died.- !lateria$ -II Fifty-seven specimens . 

Occurrence.- Samples 57, 59, 65, 70-73 and 75 . 

Fiqurec -men.-HVGS410069 . -a- 

Genus OZAPKODINA Eranson g tlehl, 1933 

zm species.- Ozarkodina tvrica Branson G Kehl, 1933, p- 

51, from the Bainbridge(Silurian) of flissouri(by 

original designation). - 

Diaonosis.- See KLAFPES, A 

of a spathognathodont 

element, a neoprioniod 

a hindeodellan(A1) element, a 

element and a trichonodellan(A3) element. It is identical 

to Pandorinelljna except that the latter has a 

diplododellan A3 element. 

femarkq,- Por reasons mentioned previously, 

qzarkodina apparatuses could not be reconstructed. The 

apparatus elements often co-occur in study material. 

Specimens of the 01 element are often broken and only 
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one taxon could be identified. The presence of OzarkodiE 

in the Dason County uell is cften indicated soley by the 

presence of the P element. P elenents(desiqnated 

**Suathosnathodusn) are therefore indicated on the range 

chart(Plate 1). 

OZARKODINA IHHERSA (Hinde, 1879) 

Ctenoqnathus eleqans -- STAUFPEB, 1938, p. 424, pl. 48, figs. 

9, 12. 

Ozarkodiaq desans Sannemann, BISCHOFP & ZIEGLER, 1957, 

pl- 20, figs. 29-33, 

Ozarkodina immersa_ (Ainde)- CLARK ---- & ETHINGTON, 1967, p. . 

48, pl. 6, fig. 10, 

Remarks.- --- Specimens pcssessing a moderately curved 

blad 

iden 

35, 

OZARKODINA SP. A 

Pl. 5, fig. 2 

Description,- The blade is -VW - strongly curved acd the 

denticles are reclined. The cusp is short but very thick 
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and broad. The pit is small. 

Katerial studied.- Nineteen specimens . 

Occurrence,- Samples 12, 17 and 32 . -- 

Figured specimen,-UVGS410071 . 

OZARKODINA SP. INDET 

pemarks,- Hany specimens of Ozarkodina are 

fragmentary and could not be identified to the species 

level. 

laterial -died.- --- Forty-tuo specimens . 

Occurrence.- Samples 7-4, 6, 7, 71, 17, 23, 27, 28, 

35, 44, 48, 61, 67, 70 and 74 . 

Genus PALKATOLEPIS Ul&ch & Bassler. 1926 

TYPe Species.- qg&atolePis 

1926, p. 49, 

Sandstone near 

designation. I, 

and illustrated by Huddle (1968, pl 

Q&acrnosis.- see ZIEGLEli, 1973., p. 253 . 

Kultielement GJationshicq.- Ziegler(1972) suggests 

that Palmatolepis may belong to a platform-only apparatus. 

However, v. a. Boogaard and Kuhry(1979) suggest that the 

Palnatoleuis apparatus consisted of palmatolepan(P) 

elements, tripodellan or ncthognathellan (01 elements, 

palmatolepan and smithiform(N) elements and a symmetry 
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transition series consisting of falcodontan(Al), 

asymmetrical scutulan(A2) and symmetrical scntulan(A3) 

elements. 

In this study material &Qmatole& occurs at times 

with scme or all of the above elements. However, accurate 

identification of ramifora elements was often impossible. 

Nothognathella could be identified but occurred too 

infrequently to permit a detailed consideration of the 

palmatoleoig apparatus. 

PALnATOLEPIS GIGAS Miller G Youngquist, 1947 

Pl. 2, fig. 1 

Palmatolen& giaas Hiller & Poun 

273, pl, 2, figs. 2,3 

Femarks,- Specimen w--w 

but exhibit the diagno s 

surface and sigmoidal blade-carina. 

Raterial studied.- Four specimens . 

Occurrence.- Samples 57 and 66 . 

Pianred specimen.-WVGSUlCC72 . 

PALMATOLEPIS GLABRA ACUTB Helms, 1963 

Pl. 2, fig. 2 

Ealmatolepis(Pandero1epj.s) srrata acuta HELHS, 1963, p. 
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468, pl. 3, figs. l-4. 

qBlmatolen& glabra scuta Helms- BOUCKAERT t ZIEGLER, 

1965, pl. 3, fig. 7; ZIEGLER, 1973, p. 293, pl. 6, 

figs. 2,3 (See for additicnal synonymy). 

Fernarks*- This subspecies is characterized by a 

parapet that forms an acute angle with the blade. 

flaterial -died.- One specimen . --- 

Occurrence.- Sample 28 . 

Pictured specimen,-YVGS470073 . 

PALNATOLEPIS GLABRA DISTCRTA Branson G t!ehl, 1934 

Pl. 2, fig. 3 

Ealaatclepig distorta BRANSCN -w-w 

13. 

palmatolep& (Panderoleni ) c1 

r 1934, pl. 18, fig. 

Behl- HELMS, 

1973, pa 297, pl. 6, figs- 4-6. uf 

Remarks,- This subspecies is characterized by a 

narrow, sigmoidal platform and a parapet that parallels 

the tlade. Specimens frcr this core are generally 

fragmentary but exhibit these characters. 

Eaferial stud&f?.- Nine specimens . 

Occurrencz.- Sample 3 . 
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Fiuured specjmen.-YVGS410074 . 

PALHATOLEPIS GRABRA LEPTA Ziegler E Huddle, 1969 

Pl. 2, fig. 4 

Pauatoleois ulabra Jepta ZIEGLER C HUDDLE, 1969, p. 

380-381; ZIEGLER, 1973, p. 301, pl. 7, figs. l-3(see 

for additional synonymy). 

Remarks.- This subspecies has an extremely slender 

platform with a triangular parapet- The specimens from 

this core are badly broken hut exhibit the markedly 

triangular parapet. 

Faterial studAnd.- Three specimens . 

Occurrence.- Samples 6 and 28 . 

Picrured specimen.-WVGS4'10 w-v 

PALHATOLEPIS GLABR 

Palm~&Leoi~ glabra pectinata Ziegler- ZI:EGLER, 1973, p- 

305, pl- 6, figs. 7-ll(see for additional synonymy). 

gemarks,- This subspecies possesses a sharp parapet 

that parallels and is close to the blade. 

Platerig studied,- -- Thirty-four specimens - 

Occurrence,- Samples 6 and 17 - 

. 
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Picnrred specimen.-RVGS41OC76 . -- 

PALHATOLEPIS GLABRA PR'IrSA Ziegler C Huddle, 1969 

Pl. 2, fig. 6 

palmato&eois alab= prima Ziegler & Ruddle- ZIEGLER, 1973, 

P- 309, pl. 7, figs, 4-7(see for additional 

synonymy). 

Remarks - --em This subspecies possesses a short, rounded 

parapet. This subspecies is usually fragmentary and has 

been identified on the basis of parapet form. 

Ffaterial -died,- -we Eight specimens . 

qccurrence,- Samples 6 and 30 - 

g&cured specimen.-WVGS410 n,a wgy 4 p 
ijg: gtl d .< ,,..:; G, .I 

PALHATOL 

Feaarks - &w-o-.* Pragsen 

slender platform and 

qJabra without any attempt at subspecification, 

gaterial studi&.- 114 specimens . 

Occurrence.- Samples 1, 4, 5, 9-12, 14, 15-17, 19, 

22, 23, 26, 30 and 32. . 

PALHATOLEPIS MARGINIFEBA RARGINIPERA Helns, 1959 

Pl. 2, fig. 7 
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Palaatolenis unadrantinodosa winifera Ziegler- HELMS, 

1959, pl- 5, figs. 22, 23. 

Palnatolenig marcfinifera ggfanifera -- Helms- ZIEGLER, 

1973, p- 327, pl. 7, figs. 17-18, pl- 8, figs. 1.2. 

Remarks,- Eany well-preserved specimens were 

recovered and are distinguished from p- stouelli on the 

basis of parapet form. 

Material studiei.- Forty-three speciaeas . 

Occurrence.- Samples 3, 4, 6 and 17 . 

fiunred specimen.-YVGS410078 . W--W 

PALMATOLEPIS MTNUTA MINUTA Branson & Mehl, 1934 

Pl, 2, fig. 8 

Fe Palmgt_aenis minuta ginuta Branson 

p. 335, pl. 9, figs. l- 

Remarks.- E. minuta 

with a rather variable 

recovered in this study are probably juveniles of other 

forms but do possess the characters diagnostic of P- 

minuta minuta. -- 

Jaterial studieg.0 Seventy-fire specimens . 

surrence.- Samples 9, 11, 15, 16, 18, 24, 27, 28 

and 31-33. . 

48 



mre_d suecimen.-UVGS410100 . 

PALMATOLEPIS PEBLOBATA GROSSI: Ziegler, 1960 

Palmatole&g perlohata srossi Ziegler- ZIEGLER, 1973, p. 

353, pl. 10, figs. 1-4 (Eee for additional synonomy). 

Remarks,- Only two specimens were recovered and these 

were reassembled from disjoint fragments. One specimen is 

complete when reassembled frcm disjoint fragments. 

However, neither could be photographed because of their 

broken condition. 

laterial studied.- Two specimens . -- -- 

Occurrence,- Samples 2 and 17 - 

$YEe_ SPecimep.-WVGS410059. 

PALHATOLEPIS 

Palmatow perloh 

P* 361, Fl 

synonony). 

Remarks.- Many well preserved specimens were 

recovered. 

Material studied - ---- Thirty-eight specimens . 

Occujxence.- Samples 2,23 and 28-33 . 
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fisured specimeq.-WVGSU lOC80 . 

PALHATOLEPIS PROVfRSA Ziegler, 1958 

Pl. 2, fig. 10 

palmatcle& provsrsa Ziegler- ZIEGLER, 1973, P- 289, pl. 

2, fig- 5. 

Remarks,- Specimens recovered in this study exhibit 

the charactistic strongly sigmoidal blade and anteriorly 

situated outer lobe. 

laterial studied,- Eleven specimens . 

&cnrrence,- Samples 68, 72 and 75 . 

Xjcrured .specimeG.-PVGS410081 . 

PALHATOLPPTS QUADRANTIRG 
:;s I, :'. 1 

gplmato~(?alm 

fig. 5. 

palmatoleu& gpgdrantJnodo= Lnflexa Huller- ZIEGLER, 

1573, p. 377, pl. 12, figs. 3-lO(see for additional 

synonymy). 

Eemarks.- This subspecies is distinguished from the 

nominate subspecies by the srcoth parapet. 

gaterial stud&&- Twenty-two specimens . 

qccurrence,- Samples 9, 11 and 17 . 
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ziqured specimen,-UVGS410082 - 

PALHATOLEPIS QUADRARTINODOSA QUACRANTIBODOSA Branson & 

Hehl, 1934 

PI. 2, fig- 12 

Palmatolev& wantinodoz qgadrantinodosa Branson E 

nehl- ZIEGLER, 1962, PI- 7, figs. 10,ll; ZIEGLER, 

1973, p. 371, pl. 8, figs, 10-16, 

&markg.- This subspecies is characterized by a 

nodose parapet. Specimens recovered in this study exhibit 

this character and are especially vell preserved. 

flaterial studied.- Sixteen specimens . --- 

Occurrence-- Sample 17 - 

zionred sPeciaen.-VVGS470083 - 

PALMATOLEPIS QUADRANTINODCSALOBATA Sannemann, 19% 

Pl. 2, 

1973, p. 

synonomy). 

Remarks,- Specimens from this study resemble 

Borphotgpe 1 of Sandberg & Ziegler (1973) in that only the 

parapet is strongly nodose; the remainder of the platform 

is shagteen-like. 
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llaterial stua&g.- Four specimens . -- 

Occurrence.- Samples 37 and 38 . 

gignred suec&%q,-YVGS410084 . 

PALHATOLEPIS cf. REGULARIS Cooper, 1931 

Pl. 2, fig. 14 

Eqlmatoleoig cf. yeoulare Ccoper- ZIEGLER, 1962, p- 75, 

Pl- 6, figs. 20-24. 

Ramarks.- This species is characterized by a strongly 

sigmoidal blade-carina, The specimens recovered fro& the 

nason County core have Flatfcrms that are almost 

symmetrical about the carina. The specimens illustrated 

by Ziegler(1962) have both symmetrical and asymmetrical 

platforms. 

Hate- stud&&,- Seventeen specimens . 

Occurrence.- -- Samples 30 and 35 . 

specimg;.-U Ficured 

PALHAT 

Palmatole& rhomboidea SANNEHANN, 1955, p. 329, Fl. 24, 

fig. 14; ZXEGLER, 1975, p. 299, Fl. 1, figs 6,7(see 

for additional synonymy). 

Renarkg.- Specimens frcm the Mason County core are 
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very small hut exhibit the characteristic rhomb-shaped 

platform, 

NateriaI studied.- Tuo specimens . 

Occurrence.- Sample 21 . 

Piqured specimeg.-WIGS410086 . 

PALHATOLEPIS SUBPEBLOEATA Branson G aehl, 1934 

Pl. 2, fig. 16 

palmatcleg& subnerlobata Branson & tlehl- ZIEGLER, 1962, 

p.79, pl. 4, figs. 1,2. 

Rema-.- -- This species is distinguished from p. 

trianqularis by its less sigmcidal carina. 

naterial studied - Sixty specimens . ---ma 

gccurrence.- Samples 35 and 37 . 

Ffu!g& specimen.-WVGS418887 . w-w 

PALC!ATOLEPIS cfm TR Sannemann 

Remarkg.0 Specimens frcm the Uason County core are 

largely fragmentary but appear to exhibit the triangular 

platform outline and coarsely ncdcse upper surface that is 

characteristic of 2. $danaularis. Positive 
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identification may, hovever, be scaewhat problematic. 

Natefial studied.- Seven specimens . m ----a 

Occurrence.- Sample 38 . 

Fiuureq specimen.-UVGS410088 . e-e- 

Genus POLYGNATEUS Hinde, 1879 

TYP@ species.- Polvqnathus dubius -- -II HINDE, 1879(by 

subsequent designation, HILLER, 1889, p- 20). 

Diaqnosis.- See KLAPPER and ZIEGLER, 1973, p- 333, - 

!9nltielement relaticnshios.- The galv4pathng 

apparatus as reconstructed by Klapper & Phillip(l971, 

1972) consists of a pclygnathan(P) element, an 

ozarkodinan(o1) element, a neoprioniodontan or 

synprioniodinan(8) element, a hindeodellan(A1) element, an 

angulodontan or plectospathodontan(A2) element and a 

diplododellan or hibbardellan(A3) element. The 01, H and 

Al-A3 elements have, in one sample or another, been found 

in ccajunction with P elements. However, many of the 
'--s 

former elements are al , 
+ 

" 'P?,#!?yn#G, 
; /: 

,$n the Ozarkodica --H-- , ' ;*> "" 
apparatus. alSO -actnxrg i& 6ic@Vsamples no 

unequivocal recon 
v 

&oke;f either 
a.&>&? $‘jdl t' /' 

:. apparatuses could be 

made. ._' x, 
:i * ." 

In Onondaga samples 77, " ,;#8 ~il~,~,d ;,/@t, -I the 
s*,&. I.i “, y ., I, 'I 

P* 
L$Ap&;'.~ ,, 

&inauiformis linauiformis apparatus does odbm@@e A3 

element is missing however). Ho Ozarkod_ina occurs in 

these samples. 
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Remarkp.- The most common pclygnathan P elements in 

the Hason County core are juveniles. Presumably they are 

representatives of fl. webbi, ,P. decorosus and p. crlaber, 

with whose adult forms they cften co-occur. 

POLYGNATHUS BICAVATA Ziegler, 1962 

Pl. 3, fig. 1 

Polvsnat4E bicavata -- ZIEGLER, 1962, p. 86, pl. 10, figs. 

1, 3, 6-8. 

gemarkg,- Only one side of the platform is preserved. 

However, the strong depression of the platf arm about 

aidlength and the small basal pit indicate that this 

specimen is 2. bicavata. 

Material stn&s.- One specimen . 

Occurrence.- Sample 2 . 

mured speci.ssz.-WIGS4 10089 . 

this tawn' iear 
1 

resemklence to E. 

platform is smooth except for a sharply pointed n 

occurs on each platform margin about midway along the 

platform, 
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Naterial studied.0 Two Epecimens . 

Qccnrrence,- Samples 6 and 11 . 

Type specimen.-UVGSalOOSO. 

POLYGNATBOS COSTATUS CCSTATUS Klapper, 1971 

Pl- 3, fig. 2 

polvqathus costa).gs sostatus KLAPPEP, 1973, p. 347, pl. 

1, fig. 3(see for additicnal synonoay). 

Femarks.- Specimens recovered from the Onondaga 

Limestone are usually well preserved but often have quartz 

overgrovths on them. In most specimens, the 

characteristic anterior constriction of the platform can 

be observed. 

Material stud&e.- Seventy-tvo specimens . 

Occurrence.- Sample 78 . 

Piuured specimen.-PVGS410101 . -- 

349, pl- 1, fig. 6(see for additional synonomy). 

gemarks,- The broad Platform and less constricted 

anterior platform distinguishes this subspecies from 2. 

s. costatus, -- Two well preserved specimens were recovered 
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from the Onondaga Limestone. 

MateriaL studied.- Two Epecimens . 

gccurrence.- Sample 79 . 

g&red smcinen.-WBGS410091 . 

POLYGNATHUS DECORCSUS Stauffer, 1938 

Pl. 3, fig. 4 

Polvcrnathus &ecorosus Stauffer- KLAPPER, 1973, p. 351, pl. 

1, fig. S(see for addit icnal synonony). 

Remarks.- This long-ranging species is found 

throughout a large porticn cf the Plasan County core. It 

often co-occurs with E. webbi and is distingushed from the 

latter by the narrow, saggitate platform. 

Katerial studied.- 277 specimens . -v- 

;-70-72,' 

74 and 75 . 

S 
FOLYGNATHUS GLABER GLABER Ulrich & Bassler, 1926 

Pl. 3, fig. 11 

myunathus slabra Ulrich & Bassler- RUDDLE, 1968, p- 39, 

Pl- 15, figs. 13-17, 

Polvqpathus crlabra glabra Ulrich & Bassler- SEDDON, 1970, 

Pl- 18, figs. 16.17. 
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Polvqpathns &a&?& qlaber Rlrich & Bassler- KLAPPER, 1975, 

p. 283, pl, 5, fig- 1. 

femarks.- This taxon is characterized bY a smooth 

platform with deep troughs cn both sides of the carina, 

tSost speciaaens are very small and broken. 

jlaterial studieg.- Forty-seven specimens . 

J$currence.- Samples 6, 15, 16, 17, 27, 28, 33, 35 

and 37 . 
. 

H-red sueciwn.-WGS41Q093 . -- 

POLPGNATBUS L.INGUIFOR?lIS LTNGUIPORHIS Hinde, 1874 

gamma morphotype Bultynck, 1970 

Pl. 3, fig. 5 

&&vunathus liessiforais linuuifornis Hinde, gamma 

morphotype Bultynck- KLEPPER, 1977, p. 461, .pl. 9, 

figs. 2, (see for additi 
Y - 

tongue. The tongue is short in relation to the length of 

the platform. This is the only aorphotype of E. 1. 

Ijnauiformig recovered from the t¶ason County core and is 

ccmmon in the onondaga Limestone. It also occurs at the 

base of the shale section. 

laterial studied.- Twenty specimens . - ---a- 
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Occurrence.- Samples 77, 78, 81 and 80 . 

Fiuured Specimeg.-RVGS410103 . 

POLYGNATHUS NODOCOSTATCS Branson & Behl, 1934 

Pl. 3, figs. a,9 

Polsnathps nodoco stat% Branson 8 -- Behl- HSLHS, 1959, p. 

6S6. 

Pemarks.0 Two specimens of 2. goaocostpg were f oun a. 

One spcimen, from sample 1, possesses a curved platform 

with nodes in rovs that curve with the platform- This is 

probably II. 8. nodocostata. The other specimen, from e-w 

sample 33, possesses a straight, almost flat platform and 

is probably p. 2. ovata. -- 

Material stodiei.0 Twc specimens . 

Occurrence.- Samples 1 and 33 . 

Fiaured specimen.-WVGSO -- 

JlescriPtion,- The platform has one rov of marginal 

nodes on each side of the carina and a deep trough 

separating them from the carina. The nodes and carica 

continue almost to the posterior tip. The posterior tip 

is bowed downward, The free blade is continuous with the 

carina and rises sharply anterior of the platform. The 
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most anterior denticle is highest. The pit is small and 

is located at the anterior end of the platform. 

Remarks,- The right side of the platform is broken 

off. The blade is also broken. This specimen does not 

resemble any other polygnathans that I have seen. 

Jaterial studied.- One specimen . 

Occurrence.- Sample 27 . 

Fiaured specimen.-UYGS4lC096 . 

POLYGNATHUS UEBEI Stauffer, 1938 

Pl. 3, fig. 6 

Polvonathus webbi STAUPFEF, 1938, p. 439, pl. 53, figs. 

25, 26, 28, 29; KLAPPEF, 1973, p. 393, pl. 2, fig- 7 

(see for additional synoncmy), 

Remarks,- This species is characterized by a somewhat 

expanded platform with strcn 

abundant in the Wason Conn 

?Jmrial studied.- 16 -m -m 

Sample Occurrence.- 2 

30-42, 47-51, 53, 57, 59, 61, 65, 67, 70-73 and 75 . 

Fiuured suecimen.-UVGS410097 . w--e 

Genus POLYLOPHODONTA Eranson C Rehl, 1934 

TpPe species,- Polg&phodonta concentrica(Ulrich E 

Bassler)- BRANSON E HERI, 1934, p. 243, pl. 20, fig- 
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2(by subsequent designation). 

Diaonosis.- See BRANSCN E MEHL, 1934 . 

gnltielement gelationshipg.- No multielement a- 

relationships are known at present for this form genus. 

However, this genus has sirilar gross external morphology 

to P9lycmathns acd is probably homologous to that genus. 

FCLXLOPHODONTA aff. CONFLUENS (Ulrich & Bassler, 1926) 

PolvloChodonta 

13, figs. 

Remarks - -a---' 

PI- 3, fig. 10 

sn_fhuens (U&B)- HELMS, 1901, p. 698, pl. 

73, 14, 18. 

The specimens recovered fro0 the Mason 

County core are similar tc p. confluegs but differ 

slightly in platform outline and surface ornaaentatioc. 

P -- confluens possesses --- a 

posteriorly while the 

are rather obtuse poste 
- 

‘-, 

ornamentation of p. 
d 

distinct nodes. this staay posses 

surface ornamentation consisting of nodes that are almost 

completely fused into ridges. The lower sides of the 

lason County specimens are similar to that of E. conflu= 

and the overall morphology cf the specimens suggest that 

they are very closely related to p. confluens. 

Haterial stua_efi.- Pive speci0ens . -- m 
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pccurrence.- Salnples 2,4,6,12 and 15 l 

riqured soecime;.-WGS470100 . 

Genus SCAPHIGNATRUS Helas, 1959 

Type suecies.- gsphianaths ve&ifera Ziegler- HELI'lS, m-- -- 

1959, pI 655, pl- 5, fig. 20(by aonotypy). 

Rema*. - -- This genus is ccxeposed of three species: S. 

~ubse~~p$~g velae, S1 petersgpi, and 2. ~iesle~&. ?s. 

is currently only tentatively retained in the genus 

Scauhignatbus(Sandberg & Ziegler, 1979). 

lultieleaent re.lationshiE.- No multielement -- 

relationships have been established for this genus. 

SCAPHIGNATHUS VELIF'EB Helms, 1959 

Pl. 2, figs. 9-12 

Scaphianathus velifer Helms- --- 

Pl- 2, figs. 1 

synonoray). 

ch Re0arks.o The 

fro0 s. zbserratus are: 1) The free blade is invariably 

offset to the right and is discontinuous with the carina, 

and 2) the most posterior decticle of the free-blade is 

highest, The two sepcimens recovered from the Mason 

County core exhibit these characters. This appears to be 

the first recovery of s. vslifer from North America. 

Other occurrences are in Geraany and Australia. 
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. 
tlaterial studi&.- Two speclaens . 

Occurrence.- Sample 1 . 

_piaured soecimen.- WIGS410098 and UVGS41CO99 . 
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SXPLANA'IION OF PLATE 2 

SE8 photcricrographs, X70 

Color Alteration Index(CA1) is 1, 

Fig. 1. palmatolepig gjcas Miller 6 Youngquist. Upper 

vieu of hypotype YVGS410072, from sample 66. 

2. Palmatolepis slabra acnta Helms. Upper viev of 

hypotype WVGS410073, from sample 28. 

3, Palmatolepis &bra distorta Branson & Hehl. -- 

Upper view of hypotype PVGS 41074, from sample 3. 

4, Palmatol=& slabra leuta Ziegler t Huddle. 

Upper view of hypotype UYGS410075, from Sample 6. 

5. EalmatolepiS pectinata slabra Ziegler. Upper 

view of hypotype UVGf4lOC76, from saaFle 17. 

6. &lmatolepig slabrs &ma Ziegler G Ruddle. 

Upper view of hypotype CVGS410077, from sample 6. 

x 70 

7. Palmatole&. marqinifera marqinifera Helms. e-o- --- 

Upper viev of hypotype UVGS410078, 

4. 

8. PalmatolepSs 

view of hgpot 

9. palmatoleP& g 

view of hypo m sample 23. . 

10. Palmatole& Upper vieu of 

hypotype UVGS410081, frcm sample 75. 

11. &lmatolep& guadrantinodosa inflex& huller. 
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llpper view of hypOVyFe YVGS410082, from sample 

11. 

12. &QmatoleniS gnadrantinodosa quadrantinodosa 

Branson C nehl. "FP= view of hypotne 

OVGS410083, from sample 17. 

13, Palaatoleniz cwadrantinodosalobata Sannemann. 

Upper viev of hypotype RVGS410084, from sample 

37, 

14. Palmatol~& cf. wularis Cooper,. -- Upper viev 

of hppotype WVGS41CCe5, from sample 30. 

15. &lmatolg&g rhombcia Sannemann. Upper view of 

hypotype RVGS410086, from sample 21. 

16, Palmatolen& subnerlcbata Branson & rlehl. -_I- Wwr 

view of hypotype OVGSUlCC87, from sample 35. 

17. palmatolep& cf. uianqularis Sannemann. w=r 

view of hypotype YVGS410088, from sample 39. 
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EXPLANATICN OF FLATE 3 

. 

SE!! photomicrographs; all specimens X70 

Color Alteration Index(CBI) is 7. 

Fig. 1. Pclvsnathys bicavata ---- Ziegler. WFP- view of 

hypotype WVGS410089, from sample 2- 

2. golycnathus costatus mtatus Klapper. Upper view 

of hypotype FVGS470701, from sample 78, 

3. Polvqnathus costatus -- me-- 

of hypotype WVGS410 

4, zolysnathus 

hypotype YVGSY 

5, Pobsnathus -- 

gamma morphotype Fultynck, Upper view of hypotype 

UVGS410103, frcm sample 78. 

6. Polvqnathus @hi Stauffer. Upper view of hypotype - 

WVGS410097, from saleple 39. 

7, Polvqnathns sp. A. Upper view of ---- hypot-ype 

WVGS410096, from saaple 27. 

8,9- Polvsnathqs nodocostatus Branson & Mehl. Upper 

view of hypotype WVGS410095 and WVGS410104, from 

samples 1 and 33, respectively. 

10. Palvlophodonta aff. conf luens -m-m m-w (Ulrich E 

Basslar). Upper view of hypotype UVGS410100, from 

sample 2, 

11. Polvqnathus glaber slaber Ulrich & Bassler. Upper -w-w -- 

view of hypotype WPGS410093, from sample 33. 
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12, 13. ICE@& corniser nittekindt. 
12, upper view 

and 13, lower view cf hyFOtyp UVGS410068, from 
sample 87. 

14, Icriodus cornutus --- ‘Sannemann, W=r viev of 
hypotype UVGS410069, from sample 22. 

15. &riodus ammetricul Branson & nehl. Upper viev 
of hppotype PVGS410069, from sample 65, 

77 





EXPLANATICK OF PLATE 4 

SE?! photcrcicrographs 

Color Alteration Index(CAI) is 1. 

Fig. 1. J@crvosnathus W-W ti asvaestricus(Ulrich --- Bassler). 

Upper view of hypotype WVGS410102, from sample 

39. x50 

2. Ancrvosnathis cf. -a bifurcata (Ulrich m-B-- f Bassler). 

Upper view of hypotype VlVGS410063, from sample 

35. x50 

3. Bncrvode&& loba 

hypotype UVG 

59. Xl00 

5. qncrvodel& sp. A. upper viev of hywtve 

PVGS410062, from sample 30. X50 

6. Ancrvognathns sp, A. Vwr view of hypotn= 

UVGS410065, from sample 59- Xl00 

7. &nCrVOffnathuS sinelaaina (Branson S Hehl). UPPer 

view of hypotype EVGS410064, from sample 33, Xl00 

8, Ancrpodella cnrvata(Branson & Mehl). Upper viev of -- -- 

hppotype UVGS410060, from sample SO, X50 

9, 10. ScaPhignathus vclifer Helms. 9, - --- upper view 

and 10, lateral view of hypotype UVGS410098, from 

sample 1, X70 

11, 12. Scaohicmathns velifer Helms. 11, lateral --- 
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viev and, 12 lover vieu of hppotype PVGS410099, 

from sample 1. X70 
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EXPLANATICB CP PLATE 5 

SER photcnicrcgraphs 

Color Alteration Index(CA1) is 1. 

rig. 7, Genus 'indeterminant A. upper view of 

WVGS410067, fro0 sarc~le 4. X70 

2. Ozarkoding SF. A. -- UFFer viev of 

WVGS410071, from sample 17. X70 

3. conodont pearl, frcm sample 38. Xl00 

4. Adenticulate cone ("Eellodellaq*), from sample 78. 

X100 

5. PalmatoleEis N-s we-- e- -- 

6. Ozarkodiza P-ele 

7. Ozarkodin% P-e 

8. Al-element, from sample 17. X30 

9, N-element, from sample 33. X70 

lC, zriodus Sl-element, frcm sample 44. X75. 
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